This paper presents electrophysiological evidence of an impairment in the on-line processing of word class information in patients with Broca's aphasia with agrammatic comprehension. Event-related brain potentials (ERPs) were recorded from the scalp while Broca patients and non-aphasic control subjects read open-and closed-class words that appeared one at a time on a PC screen. Separate waveforms were computed for open-and closed-class words. The non-aphasic control subjects showed a modulation of an early left anterior negativity in the 210-325 ms as a function of vocabulary class (VC), and a late left anterior negative shift to closed-class words in the 400-700 ms epoch. An N400 effect was present in both control subjects and Broca patients. We have taken the early electrophysiological differences to reflect the first availability of word-category information from the mental lexicon. The late differences can be related to post-lexical processing. In contrast to the control subjects, the Broca patients showed no early VC effect and no late anterior shift to closed-class words. The results support the view that an incomplete and/or delayed availability of word-class information might be an important factor in Broca's agrammatic comprehension.
Introduction
In this study we pursued our investigations of the electrophysiological manifestations of vocabulary class (VC) in patients with Broca's aphasia with agrammatic comprehension, as reflected by scalp-recorded event-related brain potentials (ERPs). We focused on the role of the on-line lexical stages of VC processing in agrammatic comprehension.
Although certainly not unchallenged (see [16] for an extensive review), a specific impairment in the processing of closed-class words has been claimed in several accounts on agrammatic comprehension (e.g. [2, 3, [7] [8] [9] 28, 30, 35] ). In a previous study [14] we investigated whether Broca patients' agrammatic comprehension might be related to an impairment in the processing of closed-class words, by investigating electrophysiological manifestations of on-line processing of open-and closed-class words. ERPs were recorded from the scalp while Broca patients and non-aphasic control subjects were visually presented with a story in which the words appeared one at a time on a computer screen. A story-context was chosen to allow closed-class items to play their full functional (syntactic) role in sentence comprehension. Separate waveforms were computed for open-and closed-class words.
The most relevant finding of this study was that whereas non-aphasic control subjects showed clear differences in the electrophysiological profiles elicited by open-and closed-class words between approximately 210 and 375 ms after a word appeared on screen, Broca patients with agrammatic comprehension did not.
Early differences in the electrophysiological profiles elicited by open-and closed-class items in non-aphasic subjects have been related to the early stages of word processing in which the lexical-syntactic and the lexical-semantic information of a word is accessed and made available for further (sentential) processing [4, 15, 21, 23, 27] . The differences consist of differences in the amplitude and/or latency of a negativity elicited between approximately 200 and 375 ms by both open-and closed-class words [4, 14, 15, 21, 23, 24, 26, 27, 29] . Which particular stage of lexical processing is reflected awaits further research, but the absence or presence of an effect of lexical-statistical factors 0028-3932/02/$ -see front matter © 2002 Elsevier Science Ltd. All rights reserved. PII: S 0 0 2 8 -3 9 3 2 ( 0 2 ) 0 0 0 2 5 -8
